Medium. The basal medium (YES) contained 2% yeast extract (Difco) and 20% sucrose. Demineralized water was used throughout the study.
consisting of 20% sucrose and 2% yeast extract. Various factors influencing the fermentation were studied. The maximal amount of toxin was produced by ATCC culture 15548 in 1-liter flasks containing 100 ml of medium incubated as stationary cultures for 6 days at 25 C.
Research on mycotoxins has been extensively reviewed (9) since the first reports of "turkey X" disease (6) caused by a toxin produced by Aspergillus flavus Link ex Fries growing on peanuts. Also, since 1961, numerous papers on aflatoxin have been published (7) . However, few papers have presented quantitative data on in vitro production of aflatoxins. From 100 to 200 mg per liter of total aflatoxins have reportedly been produced in submerged culture in a medium containing corn steep liquor (1) . Data on individual aflatoxins B and G were not given. The influence of temperature on in vitro production of aflatoxin has been studied (5) Medium. The basal medium (YES) contained 2% yeast extract (Difco) and 20% sucrose. Demineralized water was used throughout the study.
Culture. Flasks (1-liter) containing 100 ml of medium per flask were stoppered with foam plugs and autoclaved for 15 min at 20 psi. Media were inoculated with spores from 1-to 3-week-old cultures of A. flavus and incubated 6 to 8 days at 25 C as stationary cultures. Experiments were replicated three times and results were reported as averages.
Assays. Cultures were filtered and the dry weight of mycelium was determined after drying the mycelial mats for 12 to 24 hr at 70 C. Aflatoxins were extracted from filtrates in toto by refluxing for 1 to 2 hr with chloroform. Where high yields of toxin were expected, 1 or 2 ml of medium were shaken vigorously with 25 ml of chloroform in a separatory funnel. The lower chloroform layers were recovered from separatory funnels and either concentrated on a steam bath or diluted with additional chloroform to a concentration suitable for assay.
Aflatoxin assays were by thin-layer chromatography procedures (4) The effect of yeast extract concentration on aflatoxin production and growth is shown in Table 2 . Maximal growth was 5.2 g/100 ml of mycelium produced at the 5 % yeast extract level. The maximal aflatoxin yield was 7.9 mg/100 ml of medium obtained with 2% yeast extract.
The influence of various additives to YES medium is indicated in Table 3 . In no case did any of the additives increase significantly the yield of either aflatoxin or mycelium, except for glutamate, which markedly stimulated growth.
The addition of zinc sulfate or one of the three phosphates markedly decreased production of toxin, and decreased growth to some extent. Addition of organic or inorganic nitrogen sources had little or no effect on toxin production.
The initial pH of the medium (Table 4) did not influence significantly either toxin production or growth. Regardless of initial pH, the final pH was generally about 4.0, except where the initial pH was 3.0; in this case, growth was restricted somewhat and the final pH of the medium was 3.4.
Influence of time on aflatoxin production is presented in Table 5 . Maximal yields of 7.3 mg/ 100 ml were obtained in 5 to 12 days, after which lower yields were harvested. Table 6 lists yields of mycelium and aflatoxin produced by six isolates of A. flavus growing in YES medium. A. flavus ATCC 15548, produced 6.5 g/100 ml of mycelium and 63 mg/100 ml of total aflatoxin, the highest yields obtained. Isolate 8 was notable in that it was the only one of the six which produced predominantly aflatoxin B1 and relatively little Gi. The other five produced approximately equal amounts of the two aflatoxins. DIscussIoN YES medium of 20% sucrose and 2% yeast extract apparently provided all necessary ingredients for the production of high levels of aflatoxin. None of the various ingredients studied increased toxin production when added to the YES medium. Similarly, adjustment of the initial pH did not influence toxin production, although production of high levels of aflatoxin was almost invariably accompanied by a final pH of about 4.0.
Different isolates of A. flavus produced widely differing amounts of aflatoxins B1 and G1 when grown in YES medium. With the exception of isolate 8, the several isolates produced approximately equal amounts of aflatoxin B1 and G1.
Isolate 8 was notable in that it produced approximately 10 times as much B1 as G1. Parent cultures of isolate 8 have been noted to produce aflatoxin B1 exclusively.
The YES medium is easy to prepare, relatively inexpensive, and is suitable for production of higher levels of aflatoxin than those reported for other media. For these reasons, YES medium appears to be suitable for both production of aflatoxin and for screening fungi for their ability to produce aflatoxins.
